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COMPLETE SPECIFICATION 
Improvements in and relating to the Application of a Surface 
(Layer to Sheet Materials 



We, AB Akeklund & Ratjsing, a Swedish 
Company, of Sodra Industriomradet, Lund, 
Sweden, do hereby declare the invention for 
which we pray a patent may be granted to 

3 us and the method by which it is to be per- 
formed to be particularly described in and by 
the following statement: — 

The present invention relates to the appli- 
cation of a surface layer to sheet materials 

10 and, more particularly, to a method of apply- 
ing a film of a synthetic linear polymer of 
sharp melting point to a carrier web of at least 
the same width. 
Methods have hitherto been described in 

15 which a molten film of a normally solid syn- 
thetic linear polymer of sharp melting point 
is extruded to contact with the sheet to be 
coated whilst still in a molten condition, the 
molten film being pressed against said sheet 

20 and the surface of the molten film remote 
from the sheet being chilled to a temperature 
below the solidification point of the molten 
film, the contacting and pressing of said 
molten film against said sheet and its chilling 

25 being effected substantially simultaneously. 
In carrying out such methods it is preferred 
to apply the film of polymer to the sheet by 
feeding the sheet into the nip of two adjacent 
parallel rollers rotating in opposite direc- 

30 nons (e,g. by extruding a molten film of the 
polymer parallel to the rolls and downwardly 
into the nip of the rollers), the molten film 
contacting the sheet at the nip of die rollers 
and not contacting either roller appreciably 

35 before the nip, and passing the film and sheet 
through the nip of the rollers under pressure, 
the roller in contact with the film being main- 
tained at a temperature below the solidifica- 
tion point of the molten film. 

40 When extruding thin plastic films the longi- 
tudinal edges thereof, owing inter alia to sur- 
face tension phenomena of the plastic in liquid 
state, will become thicker than the adjacent 
portions of the film. Thus, the longitudinal 

45 film edges will assume the appearance of con- 



tinuous beads having curved cross-section the 
shape of which will depend on such factors as 
the inher ent properties of the plastic material 
and the prevailing extrusion conditions. 

When applying the full width of a thin ex- 
truded plastic film in direct connection to 
the extrusion thereof into a running carrier 
web of the same width and of uniform thick- 
ness said edge beads of the film will form 
ridges rising from said carrier web along the 
corresponding longitudinal edges thereof. 
Such ridges not only complicate or make im- 
possible the winding up of the coated web but 
also cause substantial waste in such cases 
where the coated web in turn forms the start- 
ing material for such farther operations re- 
quiring a web material of substantially uni- 
form thickness. Hitherto, to meet with said 
requirement the coated web edge zones cor- 
responding to sad ridges had to be cut away 
before the coated web was wound-up and then 
used e.g. for producing tetrahedron-shaped 
filled packages. Thus, both the carrier web 
and the extruded plastic fit™ in the coating 
operation must have a width greater than that 
required in the final processing or produc- 
tion steps in order to provide for the excess 
width necessary for removal of the thickened 
edge-zones of the coated web. This appreciably 
increases the cost of production of the coated 
web. 

A main object of the invention is to pro- 
vide an economical process of applying full 
width extrusion films of synthetic linear poly- 
mers of sharp melting point to sheets of at 
least the same width and of substantially uni- 
form thickness to yield surface-layered sheets 
of substantially uniform thickness. A more 
specific object is to provide such a process for 
applying films of solid ethylene polymers, 
chlorinated solid ethylene polymers, and poly- 
amides to sheets of paper, cloth ox metal foiL 
Other objects will be apparent from the de- 
scription of the invention given hereinafter. 

These objects are accomplished according 90 
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to the present invention by a process in which 
the earner web before the coating operation 
on the web side to be coated is thinned along 
two longitudinal zones each corresponding to 

5 an individual edge zone of the extruded film 
into such a cross-sectional shape in relation 
to the corresponding coating film edge zone 
cross-section that the corresponding longitu- 
dinal zones of the coated web will be of a 

10 thickness not exceeding that of other portions 
of the coated web. 

While generally the above will sufficiently 
disclose the nature of the invention, there are 
given below a few aspects of the process in 

15 question as applied to the full width extrusion 
coating of a carrier web with a film of the same 
extrusion width. 

It may be assumed mat the applied layer 
consist of an extruded film of a normally; 

20 solid synthetic linear polymer of sharp melting 
point, and that the carrier web be a con- 
tinuous paper web of uniform thickness succes- 
sively and continuously fed from a supply 
roll during the coating operation. Farmer- 

25 more, it may be assumed that the coated web 
be of substantially uniform thickness. The 
plastic film is applied to the paper web in 
direct connection to the extrusion of the film 
whilst the latter has a temperature ensuring 

30 an adequate adhesion between the plastic 
material and the paper, the coating being com- 
pleted by passing the film and the web under 
pressure through the nip of two pressure 
rollers. 

35 Before the layering operation, the side of 
the running paper web to be coated in accord- 
ance with the invention is subjected to a 
grinding along its longitudinal edges, thereby 
to thin the web edges to such a cross-sectional 

40 shape in relation to the corresponding cross- 
section profile portions of the thickened film 
edge zones dependent on the properties of 
the plastic material and the extrusion condi- 
tions that the coated web produced will be of 

45 substantially uniform thickness along its trans- 
verse dimension. 

The thickened edge zone profile of the plas- 
tic film is of curved or round shape owing to 
the surface tension of the plastic material in 

50 its liquid state, and therefor the thinned edge 
zone profile of the paper web should prefer- 
ably have a concave portion substantially adap- 
ted to the corresponding edge bead in order 
to accommodate same. Preferably, the ideal 

55 concave curvature of the paper web edge zones 
is approximated by a portion of an arc of a 
circle having a suitable diameter. 

By such an approximation the grinding of 
the paper web edges may be carried out by 

60 means of grinding wheels fixed in relation to 
the travel of the paper web and being of an 
adequate diameter. Preferably, the grinding 
wheels rotate in planes transverse to the travel- 
ling direction of the paper web and about 

65 shafts adjustable in relation to the paper web 



plane and the respective paper web edges. The 
directions of rotation of the grinding wheels 
are preferably chosen in such a way that the 
grinding in the paper web edge zones wiH be 
effected in the direction from the inner web 70 
zone limit towards the web edge proper. 

In certain cases uniform thickness along the 
transverse dimension 

of the coated web may be 
renounced to such an extent that thinner edge 
zones may be tolerated. The thijmtng of the 75 
paper web edges may then be carried out more 
or less in the form of an ordinary chamfering 
not resulting in a concave profile shape. 

By the process according to the invention 
there is gained not only a considerable de- 80 
crease in waste in the production of co a t ed 
webs of the kind in question but also an ad- 
vantage hitherto not obtainable in connection 
with laminated or coated webs of uniform 
thickness. The thickened longitudinal edges of 85 
the extruded coating film, which hitherto had 
to be removed after the coating process, may 
be kept in accordance with the invention to 
form a considerable reinforcement of the coated 
web along those portions thereof normally sub- 90 
jeered to the greatest stresses. Cloth e.g. felted 
cloth, or doth of man-made fibres, and metal 
foil when used, may be reduced in thickness 
at the edge by grinding in the same way as 
paper described above. 95 

The process according to the invention is 
also applicable to the extrusion lamination of 
a full width extrusion film on to a carrier web 
of greater width than the film, and projecting 
beyond same at least along one edge of the 100 
multiple web material. To accomodate the cor- 
responding film edge bead, displaced in rela- 
tion to the carrier web edge, the carrier web 
is then provided with a longitudinal groove 
giving the carrier web a local concave cross- 105 
section profile adapted to the corresponding 
cross-section profile of the film edge bead in 
question, and being similar to the previously 
mentioned edge zone thinning shape of the 
carrier web. 110 

The invention is illustrated but in no way 
limited by the following example. 
Example: 

The example relates to the production of a 
packaging material e.g. to be used in the pro- 115 
duction of such tetrahedron-shaped liquid- 
filled packages, being marketed under the re- 
gistered Trade Mark "Tetra Pak". 

Such packaging material consists of paper 
web of substantially uniform thickness, to one 120 
side of which there is applied a thinner poly- 
ethylene coating of substantially uniform 
thickness, the opposite web face being provided 
with a suitable printing as well as with a wax 
coating. 125 

The continuous polyethylene coating of the 
paper web is carried out, e.g. in accordance 
with British Patent Specification No. 688,637, 
the paper web being fed into the nip of two 
adjacent parallel rollers rotating in opposite 130 
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directions and a molten polyethylene film being 
extruded parallel to the rollers and down- 
wardly into the nip therefore to c on t act the 
web at the nip without contacting either roller 

5 appreciably before the nip. The film and web 
assembly is passed through the nip of the 
rollers under pressure, the roller in contact 
with the film being maintained at a tempera- 
tore below die solidification point of the 

10 Tpnlt ftn ethylene filni 

Hie paper web width and the extrusion 
width of the polyethylene film are chosen sub- 
stantially equal to each other, the correspond- 
ing longitudinal edges of the film and the web 

15 thus coinciding. 

The full width coated web is contmnoosly 
rewound into a roll which is then transferred 
into a printing machine where the uncoated. 
side of the web is printed in a suitable pat- 

20 tern. After the printing operation the com- 
posite web is co a t ed with wax on its printed 
side and finally severed into a number of 
unit webs, if desired. 

In the example considered, a paper web 

25 having a basic weight of 170 grammes per 
square meter corresponding to a thickness of 
about 022 mm. is fed to adjacent parallel 
rollers rotating in opposite directions, one of 
the rollers being a polished steel roll about 

30 450 mm. in diameter, the surface of which 
was kept drilled to a temperature of approxi- 
mately 35°C by internally circulating cooling 
fluid, the other roller being a rubber roller 
about 230 mm. in diameter. The rubber roller 

35 may be at room temperature and adjustably 
supported to allow pressure variations. 

An ethylene polymer having an average 
molecular weight of 20000—30000 is fed into 
an extruder having a slit-lite die opening 

40 about 0.55 mm. wide. The temperature of 
the die is kept at about 2S0°C during the ex- 
trusion. The extruded molten film is led 
through an air gap to the nip of the two rollers. 
The film comes in contact with the paper web 

45 at the nip. The take-off speed of the united 
paper and film is varied up to about 60 meters 
per second to give an ethylene polymer film of 
a basic weight of about 45 grammes per square 
meter corresponding to a thickness of about 

50 0.05 mm. 

Owing to the extrusion and coating condi- 
tions mentioned as well as its inherent pro- 
perties the molten ethylene polymer film 
features two longitudinal edge beads substan- 

55 nally of pear-shaped cross-section, each such 
bead being of a width of about 7 mm. and 
having a maximum thickness of about 0.20 

TTTTT1 

To accomodate said film edge beads the 
60 paper web preparatory to the coating thereof 
is ground along its longitudinal edges on its 
side to be coated. Along each longitudinal 
paper web edge the grinding may be effected 
by "ww? of an individual fixed grinding 
65 wheel rotating in a plane transverse to the 



travelling direction of the paper web. Hie 
directions of rotation of the wheels are chosen 
so as to effect a grinding in each respective 
edge zone in the direction from the inner limit 
thereof towards the web edge proper. The 70 
grinding wheels may be of a famr of about 
180 mm*j and, furthermore? may be arranged 
and set so as to grind each an edge zone about 
7 mm. in width, said ground edge zone de- 
creasing in thickness towards die web edge 75 
proper where its thickness was about 0.07 mm. 

Owing to the circular profile of the grinding 
wheels the carrier paper web assumes a some- 
what cup-shaped cross-section along its edges, 
said cross-section approximating to the cor- 80 
responding rounded shape of the respective 
film edge beads. 

In the coating operation the edge beads of 
the ethylene polymer film are accomodated in 
the corresponding bevelled edge zones of the 85 
paper web yieldmg a coated web of substan- 
tially uniform thickness of about 0.27 mm. 
across the total width thereof. Thus, the 
coated web needs no longitudinal edge trim- 
ming before subsequent steps in the produc- 90 
tion of the packaging material in question. 

If the step of thinning the edge zones of the 
paper preparatory to the coating thereof were 
not applied, the coated web would have to be 
trimmed along its longitudinal edges removing 95 
a waste strip about 14 mm. in width along 
each longitudinal edge to yield a trimmed • 
coated web of substantially uniform width 
that could be rewound into a roll and sub- 
sequently used in the printing and waxing 100 
steps. The trimming width of about 14 mm. 
when coating a uniformly thick un ground paper 
web was found necessary as the extrusion film 
edge beads in passing through the roll nip 
tended to become flattened almost doubling 105 
their extruded width of about 7 mm. 

In view of the inevitable transverse defor- 
mation of the coated web in the printin g and 
waxing steps, the coated web was subjected 
to an edge trimming of about 11 mm. along 110 
each longitudinal edge thereof after the print- 
ing and the waxing steps. Of course, such final 
edge trimming was also necessary in the just- 
mentioned case of no preparatory edge grind- 
ing of the paper web. In that case, however, 115 
only a 7 mm final edge trimming was found 
necessary along both coated web edges to take 
care of the deformation. The difference of 
4 mm, trimming width at each edge is ex- 
plained by the fact that the coated web edges 120 
in the case of preparatory edge zone grinding 
are more liable to deformation in die printing 
and waxing steps the pre-trimmed edges 
in the case of no p r epar a tory edge zone 
grinding. " 125 

Thus, the total waste of the process accord- 
ing to the invention amounts to a total trim- 
ming width of about 22 mm. which is to be 
compared with the total rrmmppg width of 
about 42 mm of the conventional process of 130 
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producing a packaging material without pre- 
paratory grinding the edge zones of the paper 
web to be coated. 
The starring width of the paper web and 

5 thus the extrusion width of the ethylene poly- 
mer film are 1170 m Thus the waste per- 
centage amounts to 1.88% of the starting 
width. The corresponding waste percen t age 
when applying the co n ventional process wOl 

10 amount to 3.59% of the starring width. The 
net gain of the present process as to the waste 
percentage is about 1.71%, meaning that the 
process according to the invention reduces 
the waste by about 47.6*2% as compared with 

15 the conventional process mentioned. 

When applying the present process to the 
production of packaging material of the kind 
in question, the starring width of the paper 
web and the extrusion width of the ethylene 

20 polymer film may be reduced by 20 mm. in 
comparison with those of the conventional pro- 
cess in which no edge zone grinding of the 
paper web is effected, if the same final coated 
web width is to be yielded in the cases. 

25 WHAT WE CLAIM IS : — 

1. A method of applying a layer to a web 
of sheet material; such as paper, with a plas- 
tic wherein the edge thickness of the web is 
reduced, eg. by grinding, and an extruded 

30 film of plastic applied under pressure to the 
face of the web, so that the thicker edge of the 
plastic film registers with the thinned edge of 
the web so that the combined web and film is 
of substantially the same thickness at the edge 

35 as elsewhere. 

2. A method of applying full width extru- 
sion films of synthetic linear polymers of 
sharp melting point to sheets of at least the 
samr width and of substantially uniform tfaick- 

40 ness wherein a molten film the longitudinal 
edge zones of which are bead-shaped and 
thicker than the other portions of the film 
owing to the surface tension of the molten 



film and its extrusion conditions is extruded 
to contact whh the sheet to be coated whilst 45 
still in molten condition, the n rol Tfn film is 
pressed against said sheet and the surface of 
the molten film remote from the sheet is 
chilli to a temperature below the solidifica- 
tion point of the molten film, the contacting 50 
and pressing of said molten film against said 
sheet and its chilling being effected substan- 
tially simultaneously, and wherein preparatory 
to the coating operation said sheet on its side 
to be < x>a Ted is thinned along two longitu- 55 
dinal zones each corresponding to an indi- 
vidual bead-shaped edge zone of the extruded 
film into such a cross-sectional shape in rela- 
tion to the corresponding film edge zone cross- 
section profile that the corresponding longi- 60 
tudinal zones of the coated sheet will be of 
a thickness not exceeding that of other coated 
portions of the sheet, 

3. A method according to Claim 1 or 2, 
wherein said sheet on its side to be coated is 65 
thinned along two longitudinal zones each cor- 
responding to an individual bead-shaped edge 
zone of the extruded film into such a concave 
conjugate profile in relation to the correspond- 
ing coating film edge zone cross-section pro- 70 
file that the coated web will be of a substan- 
tially uniform thickness across its total coated 
width. 

4. A method of applying a surface layer to 
sheet materials substantially as described here- 75 
in. 

5. A sheet having an applied surface layer 
whenever produced by a method substantially 
as claimed in any of the preceding claims 
1—4. 80 

W. H. BECK, GREENER & CO., 

Chartered Patent Agents, 
7, Stone Buildings, Lincoln's Inn, 
London, W.C2. 

Agents for the Applicants. 
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